The effect of oral administration of diltiazem, a new 1, 5-benzothiazepine derivative, on the frequency of anginal attack at rest was studied in 8 patients. Our own experience showed that diltiazem gave excellent results in patients with ST elevation (variant type) but its effect was insufficient in the patients whose ST segment was depressed during the attack. Rest angina, not only with ST elevation on the electrocardiogram (the "variant" form of angina of Prinzmetal1)), but also with ST depression, was shown not to be preceded by any detectable increase of myocardial oxygen demand.2)-5) Furthermore, myocardial perfusion defect was found during the attacks of rest angina.6) From these findings as well as others,7)-12) the coronary spasm is suggested as one of the major causes of ischemic pain in rest angina.
pain coming on at rest without identifiable eliciting factors or stress is defined as angina at rest or spontaneous angina.
It is usually associated with ST depression or elevation during an anginal attack. The factors responsible for rest angina, with either ST depression or elevation, are uncertain. Rest angina, not only with ST elevation on the electrocardiogram (the "variant" form of angina of Prinzmetal1)), but also with ST depression, was shown not to be preceded by any detectable increase of myocardial oxygen demand.2)-5) Furthermore, myocardial perfusion defect was found during the attacks of rest angina.6) From these findings as well as others,7)-12) the coronary spasm is suggested as one of the major causes of ischemic pain in rest angina.
In the present study, a new calcium-antagonist, diltiazem "d-3-acetoxycis-2, 3-dihydro-5-[2-(dimethylamino)-ethyl]-2 (p-methoxyphenyl) 1, 5-benzothiazepine-4 (5H)-one hydrochloride", known to dilate a large coronary artery,13)-15) was administered orally to evaluate its effect on the frequency of anginal attack at rest.
METHOD
The diagnosis of angina pectoris at rest with or without effort angina was established in 8 patients who were admitted to our clinic between August, 1975 From the Research Institute of Angiocardiology and Cardiovascular Clinic, Kyushu University Medical School, Fukuoka 812, Japan.
Received for publication February 7, 1979. 613 Jap. Heart J. S eptember, 1979 and December, 1977 because of a recent increase in the frequency and/or the duration of anginal pain at rest. Patients with recent myocardial infarction, valvular or hypertensive heart diseases, severe arrhythmia, cardiomyopathies and anemia were excluded. Pulmonary embolism, pericarditis and congestive heart failure were ruled out. Patients with heart block and chest discomfort related to arrhythmia were not included in the study. The anginal attack at rest which lasted for more than 15min and was not relieved by nitroglycerin, was excluded from this study. All patients had spontaneous episodes of angina-like pain at rest accompanied by transient ST-segment change (elevation or depression) on the electrocardiogram (ECG). The chest pain, although occurring at rest, was otherwise typical of classical angina pectoris in quality, location, radiation, duration and response to nitroglycerin. All patients underwent complete physical examination, ECG, chest X-ray and chemical analysis of the serum. The history with special reference to the patterns of chest pain, such as duration of recurrent attacks of pain at rest, previous myocardial infarction, onset of anginal attack, the time of attack (during a sleep or after awakening and/or micturition) and absence of provocation of rest anginal attacks were recorded carefully.
The criteria used for the selection of patients with rest angina were:
1) The presence of frequent episodes of reversible ischemic ST segment changes including either elevation of greater than 2mm or horizontal or downsloping depression of greater than 1mm in ECG leads reflecting ischemia of either an anterior or an inferior region. A multilead ECG was recorded during the peak of attack in order to eliminate misleading due to a single lead.
2) The absence of evolutionary changes of myocardial infarction on serial ECGs and no appearance of new Q wave.
3) The absence of elevations of serum CPK, GOT, and LDH. All patients were monitored continuously in a coronary care unit or Holter system for 24 hours and the episodes of ST segment changes were recorded. After controlling anginal attacks with medication, all patients underwent exercise stress found in the other case (HT). The degree of stenosis shown on angiograms was not quite enough to account for the patient's symptoms. Diltiazem was effective to induce an immediate decrease in the frequency of attacks in these 4 patients as shown in Table III . Usually, the attacks occurred approximately 4-6 hours after the last dose. Therefore, in some patients the administration of 2tab (60mg) of diltiazem each at 10p.m. before sleep and 3a.m. was necessary to prevent the anginal attacks occurring between 3a.m. and 6a.m. during sleep. Holter monitoring ECG revealed frequent onset of periodic ST elevation at intervals of 15 to 30min with or without subjective anginal pain during sleep. These frequent episodes of ST segment elevation also disappeared following the oral administration of diltiazem. In these 4
patients, diltiazem alone at the dose of 120 to 210mg per day could commonly relieve anginal attacks remarkably. In 2 patients, ISDN or molsidomine was required to abolish attacks for a longer period of time after discharge from our hospital. The inactive placebo for a diltiazem was given to 2 of the 4 cases for only a few days instead of 7 days because of a dramatic increase in the anginal attack after substitution of inactive placebo for active diltiazem. Effort angina and positive response to treadmill test were found in all of the remaining 4 patients and previous myocardial infarction in 3 patients. In contrast to the former 4 patients, ST segment elevation in the inferior leads stable angina and a prodrome of acute myocardial infarction or sudden death. Neili et al24) demonstrated by angiographic study that the attacks of angina unprovoked by exertion were initiated by transient reversible events, such as vasospasm or platelet aggregation, superimposed on severe coronary atherosclerosis, rather than a new irreversible obstruction. Effectiveness of diltiazem, dilator of a large coronary artery, in suppressing the frequency of rest angina may suggest a possibility that diltiazem can be used as a preventive agent for acute myocardial infarction.
However, in a different series, we experienced 3 patients with rest angina in whom more than 75% stenosis of the major coronary arteries was found and diltiazem was effective in suppressing rest anginal attack, though acute myocardial infarction occurred during diltiazem therapy.
